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© Shock and vibration isolating caster. 



® A caster has two spaced apart wheels (12) with 
an elastomeric torsional shock and vibration isolating 
suspension between them. The wheel axis (17) is 
spaced longitudinally from a bearing axis (31) to 
subject elastomeric disks (32) positioned between 
the wheels (12) to torsional shear stresses to help 
absorb shocks and vibrations. A snubber (38) is 
provided for limiting the angular motion of the 
wheels (12) about a bearing axis (31). 
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Field Of The Inv ntion 

This invention relates to casters, and in particu- 
lar to casters having elastomeric shock and vibra- 
tion isolation elements. 

Discussion Of The Prior Art 

Casters having elastomeric torsion elements for 
absorbing shocks and vibrations are known, for 
example, from U.S. Patent No. 4,312,096. In these 
casters, a yoke shaped bearing support is secured 
to the structure to be mounted on casters, a pair of 
wheel supports rotatably mounts a wheel between 
them, and an elastomeric torsion element is bon- 
ded between the bearing support and the wheel 
supports. The wheel supports are rotatable relative 
to the bearing support about an axis which is 
longitudinally offset from the wheel axis so that 
vertical loads applied to the wheel subject the 
elastomeric element to torsional shear stresses. 

With these types of casters, for any given 
wheel diameter, the height of the caster itself has 
in some cases been excessive. The overall height 
of the caster has been reduced by increasing the 
angle between the bearing axis and the wheel axis 
(as measured from a vertical line through and be- 
low the bearing axis), but this results in a relatively 
long caster and high preloading forces being ap- 
plied to the elastomeric torsion element, since for a 
large angle a significant proportion of the static 
weight load must be borne by the torsional resis- 
tance of the elastomeric element. In addition, when 
subjecting the elastomeric element to high and 
continuous torsional loads, it is possible that the 
bonds between the element and the wheel support 
and bearing support may fail or that the element 
itself may shear and therefore cause the caster to 
collapse. In addition, these types of casters had a 
relatively narrow stance, which resulted in instabil- 
ity in some applications. 

Summary Of The Invention 

The invention provides a caster which over- 
comes the above shortcomings of the prior art. In a 
caster of the invention, two spaced apart wheels 
are provided with a shock and vibration isolation 
suspension utilizing elastomeric torsional 
spring/damper elements disposed inboard of the 
wheels. This results in a low profile wheel of a 
short length and with a wide and stable stance. It 
also allows a relatively small angle between the 
wheel axis and th bearing axis to reduce the 
torsional static and dynamic loads to which the 
elastomeric element is subjected. In addition, in a 
preferred aspect, a fail-safe snubber can be pro- 
vided on the bearing support to arrest xc ssiv 



upward travel of the wheel relative to th bearing 
support. 

In a preferred form, a wheel support is pro- 
vided for each wheel with the wheel supports dis- 

5 posed inboard of the wheels along the wheel axis. 
A wheel axle, which may be provided as a single 
shaft or multiple coaxial shafts, extends through the 
wheel supports, and rotatably mounts the wheels to 
rotate about the wheel axis. An elastomeric torsion 

70 element for each wheel support, for a total of two in 
the preferred embodiment, are disposed inboard of 
the wheels along the wheel axis and each is bon- 
ded on one side to a corresponding wheel support 
and on the other side to a bearing support which is 

75 inboard of the wheels. A pivot bearing having a 
bearing axis which is parallel to the wheel axis 
extends through the wheel supports, the torsion 
elements and the bearing support, and allows rota- 
tion of the wheel supports relative to the bearing 

20 support about the pivot bearing axis. Means are 
also provided for mounting the bearing support to a 
structure to be supported by the caster. In an 
especially useful form, each of the elastomeric 
torsion elements is disposed inboard of its cor- 

25 responding wheel support and the bearing support 
is arranged inboard of the elastomeric torsion ele- 
ments along the wheel axis. 

Preferably, the bearing support provides a 
snubbing bumper for abutting the axle at an upper 

30 limit of rotation of the wheel supports relative to the 
bearing support. This arrests excessive angular 
motion of the wheel supports and makes the caster 
fail-safe. In one form, the wheel axle is a single 
shaft which extends between the wheels and 

35 through slots in the bearing support, which pro- 
vides limits for the upward as well as the downward 
rotation of the wheel supports. 

Other features and advantages of the invention 
will be apparent from the following detailed de- 

40 scription and from the drawings. 

Brief Description Of The Drawings 

Fig. 1 is a perspective view of a caster of the 
45 invention; 

Fig. 2 is an exploded perspective view of the 
caster of Fig. 1; 

Fig. 3 is a perspective view of a second embodi- 
ment of a caster of the invention; 
so Fig. 4 is an exploded perspective view of the 
caster of Fig. 3; 

Fig. 5 is a sectional view of a third embodiment 
of a caster of the invention; 
Fig. 6 is a sectional view taken along the plane 
55 of the lin 6-6 of Fig. 5; 

Fig. 7 is a front plan vi w of a fourth embodi- 
ment of a caster of the invention; 



2 



EP 0 601 581 A1 



Fig. 8 is a sid elevational view of the caster of 
Fig. 7; and 

Fig. 9 is a top plan view of the caster of Fig. 7. 

Detailed Description Of The Preferred Embodi- 
ment 

Figs. 1 and 2 illustrate a caster 10 of the 
invention having a pair of spaced apart wheels 12, 
a pair of wheel supports 14, an axle 16 spanning 
the wheels 12 and having an axis 17, elastomeric 
torsion elements 18, a bearing support 20 and a 
bearing support mount 22. 

Each wheel support 14 is preferably a steel 
plate, as is the bearing support 20. The mount 22 
is also a steel plate bent at a right angle and 
welded or otherwise secured to the bearing support 
20 so as to hold the bearing support 20 in a 
generally vertical plane. 

The axle 16 in the caster 10 is provided as a 
single axle which spans the wheels 12 and is 
secured at its ends to each wheel 12 by a press fit, 
adhesive or other suitable means so that the axle 
16 and the wheels 12 rotate together about wheel 
axis 17. The wheel supports 14 each have a hole 
24 through which the axle 16 extends and the axle 
16, being a live axle, is journaled in the holes 24. 
Suitable anti-friction journal bearings may be pro- 
vided in the holes 24 which may also help space 
the wheels 12 from the adjacent wheel supports (as 
shown in Fig. 5) if desired. 

The axle 16 also preferably extends through 
spacers 26 and 28 which are disposed between the 
wheel supports 14 and serve to maintain the spac- 
ing between the wheel supports 14. The wheel 
supports 14 are generally tear-drop shaped with 
the holes 24 spaced apart from holes 30 at the 
center of the round portion of each support 14. 
Holes 30 are aligned axially along bearing axis 31. 
The inboard surface of the round portion of each 
wheel support 14 is bonded, such as by adhesive, 
vulcanizing or any other suitable means, to the 
outboard surface of a disk 32 made of an 
elastomeric material. The inboard surfaces of the 
disks 32 are bonded by similar means to opposite 
side surfaces of the bearing support 20. A pivot 
bearing 34 in the shape of a circular shaft extends 
through the holes 30, through the disks 32 and 
through the bearing support 20, and is secured at 
its ends to the supports 14 by welding, swaging, a 
C or E clip or other suitable means. In any event, 
the pivot bearing 34 allows the wheel supports to 
rotate relative to the bearing support 20 about the 
axis of th pivot b aring 34. The mount 22 is fixed 
to the bearing support 20 and has holes 36 for 
securing th mount 22 to a structur to b sup- 
ported by the cast r 10 such as a cart, bed, chair 
or other structur . 



The caster 10 also includes a snubber 38 pro- 
vided on the b aring support 20 to abut spacer 28 
at the upper limit of rotation of the wheel supports 
14 relative to the bearing support 20. Such abut- 

5 ment may occur, for example, if one or more of the 
bonds between the disks 18 and the bearing sup- 
port 20 or wheel supports 14 failed or if any 
unusually large shock were encountered by the 
caster. In either event, this snubber 38 would arrest 

70 movement of the wheels 12 upwardly when the 
spacer 28 abutted the snubber 38. Preferably, the 
snubber 38 is provided as a small piece of 
elastomer to act as a cushion, although it could be 
made of metal and an integral part of the bearing 

75 support 20. 

Figs. 3 and 4 show a second embodiment 50 
of a caster of the invention which is constructed 
essentially the same as the caster 10 but is pro- 
vided with a swivel mount 52 rather than a fixed 

20 mount 22 as in the caster 10. Bearing support 20 is 
welded or otherwise secured along its top and front 
edges to lower portion 54 of swivel mount 52 and 
upper portion 56 of swivel mount 52 is secured to 
the cart, bed, chair or other structure to which the 

25 caster is to be mounted. The lower portion 54 can 
swivel about a vertical axis 55 relative to the upper 
portion 56 to facilitate turning and maneuvering the 
structure mounted on the caster 50. 

The swivel mount 52 may be of the well known 

30 ball bearing type or any other type which provides 
for rotation of the lower portion 54 relative to the 
upper portion 56. Other elements of the caster 50 
corresponding to elements of the caster 10 have 
been numbered with the same numbers. It is noted 

35 that in the snubber 38 of the caster 50, a separate 
elastomeric pad 38a is provided to cushion abut- 
ment with the spacer 28. 

Figs. 5 and 6 illustrate a third embodiment 60 
of a caster of the invention. In the caster 60, a pair 

40 of wheels 62 are provided with a live axle 64 
between them. The axle 64 is journaled to rotate 
about axis 65 in bearings 66 which are inserted in 
holes of wheel support plates 68 and have flanges 
to space the wheels 12 from the plates 68. The 

45 axle 64 extends through aligned arcuate slots 76 
formed in elastomeric torsion disks 70 and plates 
72. 

In the caster 60, the plates 72 are secured by 
welding or other suitable means to a mounting 

50 stem 74, but instead of a mounting stem a fixed 
plate (like mount 22 in Figs. 1 and 2) or a swivel 
mount (like mount 52 in Figs. 3 and 4) could be 
fixed to the plates 72. The mounting stem 74 is 
inserted up into a hole of the structure to which the 

55 caster 60 is to b mounted, in well known fashion. 

Both plat s 72 mak up a b aring support 
which is bond d to th inboard side surfaces of the 
elastom ric torsion disks 70. The outboard sid 
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surfaces of the disks 70 are each bonded to the 
inboard side surfac of the adjacent plate 68. A 
pivot bearing 34 is secured at its ends to the plates 
68 and extends through the disks 70 and the plates 
72 to allow rotation of the plates 68 relative to the 
plates 72 about bearing axis 73. 

Referring to Fig. 6, the slots 76 are centered 
on the axis 73 as shown. The wheel axle 64 rides 
in the slots 76 and the slots 76 provide an upper 
limit at their top ends and a lower limit at their 
bottom ends for the rotation of the plates 68 rela- 
tive to the plates 72. These limits serve to arrest 
excessive rotation of the plates 68 relative to the 
plates 72, much in the same manner as the snub- 
ber 38, although in the caster 60, snubbing is 
provided at both the upper and the lower limits of 
angular motion. It should also be noted in the 
caster 60, with particular reference to Fig. 6, that a 
relatively small angle exists between the wheel 
axle and the pivot bearing. 

Figs. 7-9 illustrate a fourth embodiment 90 of a 
caster of the invention. The caster 90 is similar to 
the caster 60 except that the plates 72 are spaced 
further apart, a separate stem 92 is provided for 
each plate 72, and the pivot bearing 34 is provided 
in two separate shafts, one at each side of the 
caster. Note that the axle 64 could also be pro- 
vided in two separate shafts, if so desired. In the 
embodiment 90, each stem 92 may be disposed at 
opposite sides of the structure to be supported by 
th caster 90, such as at opposite side legs of a 
cart. Also, as best shown in Rg. 8, the angle 0 is 
approximately 90 # . This angle would yield high 
torsional loading of the elements 70 relative to a 
smaller angle for any given vertical load, such as 
the weight of a cart or other structure supported by 
the caster 90. However, because of the relatively 
compact size in which a caster of the invention 
may be made, and therefore a relatively short 
distance between the pivot bearing 34 and the axle 
64, the torsional loads on the disk 70 would not 
necessarily be excessive, depending upon the cart 
or other structure supported by the caster 90. 

Preferred embodiments of the invention have 
been described in considerable detail. Many modi- 
fications and variations will be apparent to those 
skilled in the art which will still embody the inven- 
tion. For example, it may be possible to incorporate 
the invention in another type of two- wheeled caster 
such as one having a brake or other accessories, 
or in a caster in which the wheel axle was not live. 
Therefore, the invention should not be limited to 
the preferred embodiment, but should be defined 
by the claims which follow. 



Claims 

1. A shock and vibration isolating caster, compris- 
ing: 

5 at least two floor engagement wheels, said 

wheels being spaced apart along a wheel axis; 

a wheel support for each said wheel, said 
wheel supports being disposed inboard of said 
wheels along said wheel axis; 

w an axle extending through said wheel sup- 

ports, coaxial with said wheel axis and mount- 
ing said wheels to said wheel supports to 
rotate about said wheel axis; 

an elastomeric torsion element for each 

75 said wheel support, each said element being 

disposed inboard of said wheels along said 
wheel axis and each said element being bon- 
ded on a side thereof to a corresponding 
wheel support; 

20 a bearing support inboard of said wheels 

along said wheel axis and bonded to said 
torsion elements on sides of said elements 
opposite from said wheel supports; 

a pivot bearing coaxial with a bearing axis 

25 which is parallel to said wheel axis, said pivot 

bearing extending through said wheel sup- 
ports, said torsion elements and said bearing 
support, said pivot bearing allowing rotation of 
said wheel support relative to said bearing 

30 support about a bearing axis of said pivot 

bearing; and 

means for mounting said bearing support 
to a structure to be supported by said caster. 

35 2. A caster as in claim 1, wherein each of said 
elastomeric torsion elements is disposed in- 
board of its corresponding wheel support along 
the wheel axis. 

40 3. A caster as in claim 2, wherein said bearing 
support is arranged inboard of said elastomeric 
torsion elements along the wheel axis. 

4. A caster as in claim 1, wherein said bearing 
45 support provides a snubbing bumper for abut- 

ting said axle at an upper limit of rotation of 
said wheel supports relative to said bearing 
support. 

50 5. A caster as in claim 1, wherein said axle is a 
single shaft which extends between said 
wheels. 

6. A caster as in claim 5, wh rein said axle ex- 
55 tends through on or more slots in said bear- 

ing support. 
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7. A caster as in claim 5, wherein said axle ex- 
tends through slots in said elastomeric torsion 
elements. 

8. A caster as in claim 5, further comprising s 
spacers on said axle between said wheel sup- 
ports. 

9. A caster as in claim 1, wherein said bearing 
support is a plate having opposed sides, with w 
one of said torsion elements bonded to one of 

said sides and the other of said torsion ele- 
ments bonded to the other said side. 

10. A caster as in claim 1, wherein said bearing is 
support mounting means includes at least two 
mounts for securing said caster to said struc- 
ture, said mounts being spaced apart along the 
wheel axis. 

20 

11. A caster as in claim 10, wherein said pivot 
bearing includes two spaced-apart coaxial 
shafts, one of said shafts being associated with 
each said mount. 

25 

12. A caster as in claim 1, wherein said bearing 
support mounting means includes a swivel 
mount. 

13. A caster as in claim 1, wherein said bearing 30 
support mounting means includes a fixed 
mount. 

14. A caster as in claim 1, wherein said pivot 
bearing is a single shaft which extends be- 35 
tween said torsion elements. 
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